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that he is "not attempting to establish any physical theory of
a science in which I have hardly made a single experiment."
He discusses Faraday's notion of the electro-tonic state,
and regrets he has been unable to formulate a conception
of it without the use of mathematical symbolism. "We
may conceive of the electro-tonic state at any point of space
as a quantity determinate in magnitude and direction, and
we may represent the electro-tonic condition of a portion
of space by any mechanical system which has at every point
some quantity, which may be a velocity, a displacement, or
a force."
Maxwell's hydrodynamical model had presented the
transmission of electrical force as analogous to the move-
ment of an incompressible fluid through space. As there
were no interstices in this fluid the transmission must
operate through the movement of surfaces in the fluid.
Maxwell had not yet begun to see this moving surface as a
wave-front, so he had as yet only begun the journey towards
the wave-theory of light.
The failure of everyone except Maxwell himself to
extend the researches in this wonderful first paper on
electricity must attract the student of the evolution of scienti-
fic ideas, and of the history of science. Sir J. J. Thomson
writes that the older men were not prevented by hidebound
conservatism or wilful blindness to evidence from following
Maxwell's lead. They had been reared in theories of
action-at-a-distance, that had had great successes in des-
cribing a variety of electric and magnetic phenomena.
Besides this success in electrical theory, the concept of
action-at-a-distance had behind it all of the prestige of the
triumphs of gravitational dynamics. No experimental
electrical facts in conflict with the notion of action-at-a
distance were known.
The eminent Astronomer Royal, Sir George Biddell Airy,
declared that he could "hardly imagine any one who knows
the agreement between observation and calculation based
on action at a distance to hesitate an instant between this
simple and precise action on the one hand and anything
so vague and varying as lines of force on the other/'